Abstract-This study was aimed at investigating the effect of interaction between the form of formative assessment and learning autonomy on learning achievement after controlling mathematical logical intelligence. The forms of formative assessment used in this study consisted of portfolio assessment and essay assessment. This study was conducted at Mathematics Education Department of Universitas Pendidikan Ganesha in Integral Calculus course using 2x2 treatment by level and involving 88 students who were selected by random. The data were analyzed by two way covariates analysis after mathematical logical intelligence was controlled. The result showed that there was an effect of interaction between the form of formative assessment and learning autonomy on learning achievement after logical mathematical intelligence was controlled. The students with a high learning autonomy were more suited to the learning process with portfolio assessment, while on the students with a low learning autonomy was more suited to the learning process with essay assessment.
I. INTRODUCTION
In the S1 Mathematics Education Department Curriculum, it is clearly stated that Integral Calculus is one of the compulsory courses for the students of Mathematics Education Department of the Faculty of Mathematics and Science, Undiksha which is offered in the second semester. The expected competence is for the students to understand Integral Calculus concepts meaningfully by using Differential Calculus concepts. This shows that Integral Calculus should make the students not only know and learn procedures about the Integral Calculus concepts by heart, but it also should make them understand the concepts and their relationship with other concepts.
To be able to reach this, the lecturer should make the students learn the course meaningfully by preparing a semester program plan that requires him/her to perform process assessment in order the students can be assessed comprehensively. Then, the students should also be ready to follow the course. The readiness here means being able to understand the Integral Calculus course materials meaningfully. A good mastery is required very much from the students, since the concepts contained in this course are the foundation and prerequisite for other courses.
However, Integral Calculus instruction is still a problem for the students, as what is revealed by Astuti in [1] that some causes of the problem are that the students' low mastery of Integral Calculus basic concepts, and the instructional process and assessment process applied are still conventional processes. This view is also confirmed by Mahayukti in [2] and [3] who stated that the low learning achievement in Calculus course was caused by the fact that : 1) the students still use a learning pattern like the one at high school 2) they are weak in Calculus concepts. Based on the experience in teaching this course and the result of an interview with the students it can be stated that the assessment used so far has been made based only on some tasks which sometimes have not been followed up, the middle test and the final test have been in the form of essay given after the learning process. Essay assessment has some weaknesses since it does not measure students' competence comprehensively and tends to cover limited materials.
Assessment which only refers to certain cognitive aspects does not represent the real knowledge of the students will only be procedural in nature. According to Javanmard in [4] problems which arise as the effect of an inaccurate assessment can demotivate the individual to learn leading to a low learning achievement. This reality is the gap in Integral Calculus instruction between the expectation and the reality. This formative assessment is not only in the form of test, it can also be in the form of a summary or portfolio collected by the students. Anderson and Krathwol in [5] point out that formative assessment gives information to the teacher and the students concerning the materials which are being discussed.
Assessment forms intended in this study are portfolio assessment and essay assessment. Kaino in [6] said that portfolio assessment gives opportunity to the lecturer to think about what the student will do and why they should do it. In this way the lecturer can assess actions that have been taken now and the result expected, this reflective practice is aimed at helping the lecturer to think about the decision and experience that they have got. This statement also supported by Stiggins in [7] who stated that Portfolio assessment has an outstanding benefit compared to other written assessments. Since the students are involved in self assessment from time to time Dantes in [8] also said that portfolio assessment is also a comprehensive assessment approach since it can cover cognitive, affective and psychomotor domains and can facilitate interests and progresses of the students individually.
The results of research previously which are related to portfolio come from Hosseini and Gabhanci in [9] who show that portfolio assessment has a significant effect in enhancing students' reading experience and motivation, similar to this finding is the finding of a research done by Dewi, Dantes & Marhaeni in [10] in which it is shown that the use of portfolio assessment can increase writing ability in English after verbal ability is controlled.
Beside assessment factor, Hargis in [11] said that there is the internal factor in the student which influences a students' learning achievement, and this factor is learning autonomy. Learning autonomy aspect is the students' internal factor which also has an effect on his or her attainment of learning achievement. Boekaerts & Zedner in [12] and Camahalan in [13] find that there is a very significant positive correlation between students' mathematics academic achievement and his/her learning autonomy.
According to Gredler in [14] , learning autonomy was first introduced by Bandura in the social cognitive theory which states that social, cognitive, and behavioral factors play an important role in learning process. While Zimmerman in [15] defines learning autonomy as the process that has occurred because of the effect of thinking, feeling, strategy and one's own behavior which orient one to the goal.
Thus, literally, learning autonomy can be defined as the condition in which in the effort to get knowledge, an individual does not depend on other people. The students learns autonomously and this does not mean that he/she learns alone. The role of the lecturer is still required. The instruction has to be designed to make the students active, the lecturer's domain should be lessened in the classroom and it should be taken over by his/her role as facilitator and motivator.
Autonomy in learning according to Zimmerman & Martines-Pons in [16] and Boekaerts, Pintrich & Zeidner in [12] there is an open process which needs cyclical activities in three dimensions: forethought, volitional control, and self reflection. This is also supported by Zimmerman in [17] who said that the students who have learning autonomy feel and act to achieve the instructional goal. This is not much different from Pintrich's view in [18] that there are four dimensions in forming the students' learning autonomy, i.e., forethought (planning, activation), monitoring (control), reaction, and reflection.
In relation to the characteristics of a higher level of mathematics materials, including Integral Calculus, theorems almost form the core of the mathematical discussion, so does the proving of theorems. The proving of a theorem ( this also applies in answering essay mathematical problems) is a rigorous procedure. Suparta in [19] said that it means that the truth of every statement has to be accounted for based on logical-mathematical rules. This process requires students' hard work. The details of the evidence of a theorem can be different but have to follow rigorous and correct stages of proving according to logic and mathematics. So an act of proving something stresses hard work, honesty, and discipline very much. Hard work and honesty are closely related to the characteristics of portfolio assessment.
A question related to the characteristics and the implementation of learning autonomy is why learning autonomy needs to be considered in the individual who learns mathematics, especially Integral Calculus. The answer is related to the nature and vision in mathematics as a subject of study. Sumarmo in [20] stated that mathematics has a variety of meanings, depending on who uses it. One of its definitions of mathematics is a discipline which stresses the importance of logical and axiomatic reasoning, containing inductive process, mathematical model, analogy and generalization. The implication of such a nature of mathematics is then mathematics is oriented toward developing among other things: (1) mathematical thinking ability; (2) mathematical disposition or habit, and a high quality learning attitude. The learning habit and attitude are reflected among other things in the characteristics of learning autonomy.
While Gardner in [21] said that another factor which contributes to the students' learning achievement, both directly and indirectly is the students' logical mathematical intelligence. Logical mathematical intelligence is the ability that is related to the use of numbers and logic effectively.
Logical mathematic intelligence is a combination of mathematical ability and logical ability so that the students can solve a problem logically. Logical mathematical intelligence is needed in learning mathematics which puts the first priority to mathematical ability and logic. According to Campbell in [22] , logical mathematical ability involves many components: mathematical calculation, logical thinking, problem solving, deductive and inductive consideration, and sharpness of patterns and relations. That statement also supported by Suparta in [19] who said that Integral Calculus which studies about integral theorems, calculus basic theorems, and unnatural integral application really needs logical mathematical intelligence, since one of the objects in mathematical education is theorem. The result of a research done by Yalmanci & Gozum in [23] , Safranj in [24] and Winastri, Suparta & Sariyasa in [25] shows that logical mathematical intelligence contributes to the ability to solve problems and students' learning achievement.
Based on the background of the problems that have been stated, the problem in this study was whether there is any
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effect of interaction between the form of formative assessment and the students' learning autonomy on their learning Integral Calculus learning achievement after controlling their mathematical intelligence. Each group was divided into top group (having a high autonomy) and bottom group (having a low autonomy), by allotting 33% for top group and low group. This method supported by Gall, Gall & Borg in [26] . Then the members of the sample of each cells were selected randomly with the same number ( 22 ) so that the total of the sample was 88.
II. RESEARCH METHODS

This study was conducted in the Even
Lawshe test in [27] involves 8 experts to determine content validity of the instrument before being tried out empirically. To measure learning achievement, an Integral Calculus learning achievement test was used. The result of the empirical try-out showed that the ten items used were valid with the reliability coefficient of 0. 87. The result of empirical testing of learning autonomy questionnaire showed that 37 items were valid with the reliability coefficient of 0. 89. Meanwhile, the result of the empirical try-out test showed that 5 items failed for mathematical intelligence test and 40 items were valid with the reliability coefficient of 0.85
III. RESULTS AND DISCUSSION
A. The Testing of Analysis Perequisite
The testing of analysis of perquisite used SPSS 20.00 consisting of normality testing of data distribution, homogeneity testing, linearity testing, significance testing and the parallelism of the regression lines. And all of the tests met the prerequisite so that it could be continued with hypothesis testing.
B. Hypothesis Testing Units
The results of the study which were analyzed with SPSS program are presented in Table 1 . Table 2 , line (A*B) the Fobs obtained was 53.27 at sig. lower than 0. 05, which means H was rejected. Hence, there was an effect of the interaction between the form of formative assessment and learning autonomy on learning achievement in Integral Calculus, after controlling logical mathematical intelligence. Hence, the test could be continued with t-test.
Then, the simple effect hypothesis test could be done as follows. 
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In Table 3 , line [(A=1)*(B=1)] the tobs value was 7.55 at sig.< = 0. 05, so that H0 was rejected. Then, Table 1 shows that in the group of students with a high learning autonomy, the corrected average of learning achievement in Integral Calculus of the students who learned through the process of instruction with portfolio assessment was 80. 56, higher than that of those who learned through a process with essay assessment (71. 56).
Hence, in the group of students with a high learning autonomy, the learning achievement in Integral Calculus of the students who learned through the process of instruction with portfolio assessment was significantly higher than that of those who learned through the process instruction with essay assessment, after controlling logical mathematical intelligence. Table 3 , line [(A=1)*(B=2)] the tobs = -2.79 and │tobs. │= 2.79 at sig.< 0.05, so that H0 was rejected. Then, from Table 1 , it is apparent that in the group of students with a low learning autonomy, the corrected average of learning achievement in Integral Calculus of the students who learned through the process of instruction with portfolio assessment was 72.54, lower than that of those who learned through the process of instruction with essay assessment (75. 85).
Hence, in the group of students with a low learning autonomy, the learning achievement in Integral Calculus of the students who learned in the process of instruction with portfolio assessment was lower than that of those who learned through the process of learning, after controlling logical mathematical intelligence.
Furthermore, in addition to the results of hypothesis testing that has been described, from the analysis of the students' responses after the test finished it can be seen that the students who learned in the process of instruction with portfolio assessment had a better ability in solving C4 and C5 level items than those of the students in the control group, this can be seen from the percentage of correct answers of the problems which reached 70%, while in the control group it only reached 40%. Besides, a feedback to the students' work had stimulated 80% of the students to do their tasks seriously. Suparta in [19] said that the effect of logical mathematical intelligence in this case has to be controlled since it is the ability that is related to the effective use of numbers and logic and this intelligence is very important since it helps in developing an individual's thinking skill and logic, and is related to mathematics, especially Integral Calculus. This statement was also confirmed by Safranj in [24] who states that the students who learned a subject that was oriented toward logical mathematical intelligence obtained a better learning achievement than the conventional group.
Suherman in [28] stated that the process of learning with portfolio assessment conforms to the learning theory with the constructivist perspective, since the assessment in mathematics instruction occurs as an on -going assessment. In addition, Herman in [29] said that the application of portfolio assessment in teaching helps the students in solving more difficult and complex problems, since mathematics cannot be separated from theorems which are interrelated and abstract. Cakan,et al in [30] shows that the group who used portfolio had a better learning achievement than that of those who used portfolio, their attitude was also positive toward science. This was confirmed by Gunes, et al in [31] who shows that the application of portfolio assessment gave a positive effect on the students' success and decreased the level of anxiety as prospective teachers. Thus, to understand the concepts of Integral Calculus well, there has to be an on-going assessment. It means that to master high level mathematics, the students have to master the basic concepts well. Since mathematics has a hierarchical characteristic, it suits the on-going portfolio assessment very well and the students should be involved in giving the assessment of their works through self-assessment.
In addition, the students have the opportunities at least twice to do the tasks given, if portfolio assessment is used in teaching, when there is an error in a concept it can be corrected soon and the students' retention of the concept will become stronger, as put forward by Rose and Nicholl in [32] who states that the more frequent an individual can see, hear, write or do something, the easier it is for him/her to learn.
The result of the hypothesis testing is supported by the theory that there are two important things that should be considered in the process of teaching. First, what material is taught and how it is taught. In other words, the competence to be developed in the students has to be developed by considering the characteristics of the competences that the students have got and the characteristics of the students. Since Integral Calculus has very abstract materials which are related to each other like a spiral since it is a discipline which does not only contain concepts, formulas, or principles, but also processes of how the concepts or principles are obtained , the students need an extra effort to master the basic concepts well to understand and master the next material. This, certainly, needs autonomy from the part of the students, since learning autonomy can remedy the thinking process, and influence the learning process and learning achievement. Hiemstra in [33] states that an individual with a high level of learning autonomy has a high level of confidence about his or her ability and a high initiative in performing the tasks (learning), this is like what is put forward by Zimmerman in [15] that the student with learning autonomy has autonomy in thinking, feeling and does something to reach the learning goal. Secondly, how to do an assessment or access the students' learning development. In this context, assessment used has to suit the characteristics of the learning achievement indicators. Thus, there is a need for a suitable assessment, and to know when the appropriate time to access the students' learning development is. The most important thing is how to follow up the result obtained through the assessment to improve learning. Ahmed in [34] finds out that change in emotion and learning correlates positively with mathematics learning achievement. Similarly, Mulyaningsih in [35] also shows that learning autonomy has a significantly positive effect on the students' learning autonomy. It means that the higher learning autonomy the higher the learning achievement. This is explained in a more precise terms by Olaoye in [36] that a students' learning autonomy has a significant correlation with her or his mathematics learning achievement.
The characteristics of portfolio assessment goes very well with a high learning autonomy, thus portfolio assessment is more effective in increasing the learning achievement of the students with a high learning autonomy. Lubis in [37] stated that the students with a high autonomy are more able and more confident to organize information by themselves and always do an analysis of the information obtained by themselves compared to those with a low autonomy if they are given an essay assessment which tends to make the students less creative.
So far in Integral Calculus course the lecturer tends to use essay assessment and the students follow the given rules in completing it. Since the concept to be used to do the assessment is already clear, this causes the students not to have an opportunity to do his or her self-assessment that is related to the works that they have done, they tend to use only the principles and concepts that have been taught to solve the problem so that they do not know the errors that they make, and the errors will be repeated over and again. The students become less able to relate a principle or concept and this has an impact on the students' learning achievement.
The implementation of the two formative types of assessment will create different conditions and environments. This has an impact on the students' concept understanding. The condition of teaching using an appropriate assessment will make the teaching become optimal. This agrees with Aiken's statement in [38] that the advantage of using portfolio assessment is that it can measure the students' abilities to organize, to relate their thinking patterns well which cannot be easily found out from other assessments.
Based on the empirical findings and the relevant results of studies it can be concluded that there is an effect of interaction between the form of formative assessment on learning achievement in the Integral Calculus, after controlling logical mathematical intelligence.
IV. CONCLUSION
Based on the result of hypotheses testing, then the finding from this study is that there is an effect of interaction between the form of formative assessment and learning autonomy on the students' Integral Calculus learning achievement, after controlling logical mathematical intelligence. In the group of students with a high learning autonomy, the students' Integral Calculus learning achievement who learned through the process of instruction with portfolio assessment is higher than that of those who learned through the process of learning with essay assessment.
With reference to the finding of this study, it is suggested that the lecturers in Mathematics Education Department to make portfolio assessment one of the alternative assessments to be implemented in research on other courses and can choose a form of assessment that suits the students' characteristics. This findings of such studies are expected to complement this research finding at Mathematics Education Department of the Faculty of Mathematics and Science of Undiksha.
